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BARBASHIN, Ye.A.; KRASOVSKIY, N.N. 


Existence of Liapunov's functions in the case of asymptotic 

stability in the large. Prikl.mat. 1 mekh. 18 no.32345-350 

My-Je "54, (HLRA 7:7) 
(Stability) 
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On the Behavior of Points in Homemorphic Transormations of a Space (Generaliz- 
ation of Brickhoff's Theorems) 
Tr, Ural'sk, Politekhn, in-ta, No 51, 1954, ppé~11 


The author presents in greater detail rusults which he had published earlier 
in Dok Ak Nauk USSR, Vol 51, 1946, pp 3-5. He considers the problem of an ar- 
bitrary compact and the semiordered group of its homemorphisms onto itself. 

He introduces the concept of a trajectory of points and defines wandering, 
fixed, recurrent, and center points. Five theorems on the behavior of these 
points conclude the article. (RZhMat, No 5, 1955) 


BARBASHIN, YE. A. ) 
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SO: Sum. No. 639, 2 Sep 55 
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USSR/Mathematics ~ Stability FD-2859 
Card 1/2 Pub. €5-12/16 

Author : Barbashin, Ye. A.; Skalkina, MK. A. (Sverdlovsk) 

Title : Te piano ues in the first approximation 


Periodical : Prikl. maz. i mekh., 19, Sep-Oct 1955 


Abstract : He considers the equations of the disturbed motion in the form 
dy,/at = V5 (ts¥y9+*+9¥n) + Rg (ts¥19+°+ Yn) (ssl,...,n), where the 
functions Y, and R, ere defined and continuous in the region 
/y,/ €H, t* [0,00], and satisfy the Lipschitz conditions in 
YloeeeoYn (Lipschitz constants L and K respectively); moreover, 
Y5(t,0,---,0)#0 identically, and R, (t,0,+++90)80 identically. 

The authcr establishes a theorem that for sufficiently small Rk 
the zero solution of the above system will be asymptotically uni- 
formly stable relative to to, Y1lO.+++» Yno» if any solution of 
the equation dx,/dt = Ye(t,X192++9%p) s2l,...,n) for initial 
values /xg(to)/ £ x<H, to * (0, oo] satisfy the inequality 
[xg(t)/ # Bx-exp[-a(t-t,)}, where B,a are positive constants not 
depending on to, X109+++»*n0° 
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vard 2/2 FD-24.59 
two references: V. V. Ilemytoxiy, V. V. Stepanov, Kachestvennoss 
teoriya differentsial'nykh uravneniy [Qvelitetive theory of dif- 
ferential. equations], GITTL, Moscov-Leninzrad, 1949; K. i. 
Persidskiy, "Theory of stability of inte.;rals of systems of sif- 
ferential. equations," Izvestiya fiz.-mat. ob-va pri Kazanskom 
un-ta, VIII, 1936-1937. 

Institution 

Submitted : November 19, 1954 
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Call Nr: AF LLOGe 
Transactions of the Third All-union Mathematical Congress (Cont, Moscow, 
Jun-dJvul '56, Trudy '56, V. 1, Sect. Rpts., Izdatel'stvo AN SSSR, BMoscow, 1956, 237 pp. 
Field method in the theory of hyperbolic systems of differertial 
equations of mathematical physics. 


_ Barbashin, Yee A. (Sverdlovsk). Work of Sverdlovsk Seminar 


Members on the Qualitative Metshods of the Theory of Differential 
Equations. he 


Mention is made of Skalkina, M. Rez Repin, Yu. M., Yegorov, V. G.., 
Lushnikova, Z. M., and Tabuyeva, V. A. 


Bykov, Ya. V. (Moscow). On the Asymptotic Behavior of Solutions 
of Integral Differential Equations of Volterra Type. 


Vol'pert, A. I. (Moscow). Investigation of a Boundary 
Problem for Elliptic Systems of Differential Equation in 
a Plane. 


There is 1 USSR reference. 


Card 14/80 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7" 


“APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7 


; one, ~ eee Jy a 
ef BS ARBASNIESA 
SUBJECT USSR/MATHEMATICS/Functional analysis CARD 1 /1 PG - 673 
AUTHOR BARBASIN B.A. 
TITLE On two schemes for proofs of assertions of stability after 
the first approximation. 
PERIODICAL Doklady Akad.Nauk 111, 9-11 (1956) 


reviewed 4/1957 


In a metric space R the author considers dynamical systems f(p,t) and g(p,t) 
which represent semigroups of the mappings of the R onto itself. For these 
systems the author defines the notions of uniform asymptotic stability, the 

€ -stability and the exponential stability of a set M. In two theorems from the 
stability of the set M for one system to the stability of M for the other 

system is concluded. The schemes cf proof are due to Skalkina (Priklad.Mat. 

Mech 19, 287, (1955)) and Barba¥in and Skalkina (Priklad.Mat.Mech.19, 623 (1955)). 


INSTITUTION: Polytechnical Institute Ural. 
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BARBASHIN, Yeh... 
Conditions under which tha solutions of integrodifferential 
aquations preserve their stability. lav.vys.ucheb.zav.: mat. 
no.l:25-34 457, (MIRA 12:10) 


1. Ural'stivy politehnichaskiy institut im. S.Mé.Kirove, 
(integral. equations) 
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AUTHOR: Barbashin, Ye.A. and Baydosov,V.A.e SOV/1ho -58-3-2/34 
TITLE: 2 Or-thé Question of the Topological Definition of Integral 


Invariants (K voprosu o topolosicheskom opredelenii integral'- 
nykh invariantov) 


PERIODICAL: Izvestiya vysshikh uchebnykh savedeniy. Matematika, 1958, 
Nr 3, pp 8-12 (ussR) 


ABSTRACT: Basing on the theory of Silenberg [Ref 1] the authors five a 
topological definition of the integral invariants of dynamic 
systems. A dynamic system (R,W) is the group W of the homeo- 
morphic mappings of the topolugical space R onto itself. 
q-dimensional additive invariant cochains over the abelian 
topological group G are denoted as q-dimensional interral 
invariants of (R,W). An example for the application of these 
notions for the topological description of dynamic systems is 
the theorem: For the rectificability of (R,W) it is necessary 
and sufficient that there exists a continuous, invariant and 
admissible cochain f! homologous to zero. As rectificeble 
the authors denote dynamic systems which admit isomorphic 
mappings for which the trajectories of the system pass over 

Card 1/2 into parallel straight lines of the Hilbert space. 
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On the Question of the Topological Definition of SOV/140 -58-3-2/34 
Integral Invariants 


There are 4 references, 2 
ASSOCIATION: Ural'skiy 

Polytechnic Institute imeni 3.1, Kirov) 
SUBMITTED: January 20, 1958 


of which are Soviet, and 2 Ancrican. 


politekhnicheskiy institut imeni 3.if.Kirova (Ural 
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n the Stability of the Solutions of 
of Integro-Differential Equations 


where ls t= es = “4 ei teaaed 


Tt is shown that the 
uniformly asymptotics) in 
is determined by the behavior of atahi 


of the equations (2) and (3). Fir 
proved theorems are given. 
There ere 7 Soviet references, 


T:sUral'skiy politekhnicheski; ix 
J Jv 


Polytechnical Institute imeni S.Mokirov) 


March 25, 1958 
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16(1) 0529 
AUTHORS: Barbashin,Ye.he, and Tabuyeva,V.A. 300/140-59-5-5/25 
TITLS: On the Oscillation of a Pendulum Under Presence of Dry Friction 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Matematika, 1959, 
Nr 5, pp 48-57 (USSR) 


ABSTRACT: Generalizing the pendulum equation with a dry friction the 
authors consider the equation 


(3) + R(x,x) + f(x) = 0, 
where f(x) = £, (x) for x>0 and f(x) = f(x) for x¢ 0. Under 


numerous assumptions on R,f, and the zeros of f the qualitative 
course of the integral lines is discussed in detail. In the case 
f,(x)<¢f, (x) four phase portraits different on principle are 
possible; in this case there exist no limit cycles. The authors 
give sufficient conditions for the existence of limit cycles in 
the general case. For the division into pieces of the integral _ 
lines the authors use essentially the results of Tabuyeva [Ref tf. 
There are 5 figures, and 2 Soviet references. 


ASSOCTATION:Ural'skiy politekhnicheskiy institut imeni S..Kirova (Urals 
Polytechnical Institute imeni S...Kirov) 

SUBMITTED: April 3, 1959 
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BARBASHIN, Ye.A.; SHOLOKHOVICH, F.A. 
Mapping a dynamic system into a dynamic system analytic with rela- 

tions to time. Izv.vys.uched.zav.; mat. no,l:11-15 '60. 
(MIRA 13:6) 

1. Ural'skiy politekhnicheskiy institut imeni 5,.M.Kirova i 

Ural'skiy gosudarstvennyy universitet imeni A,M.Gor'kogo. 
(Topology ) 
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_ BARBASHIN, Ye.a.; VDOVINA, EV. 


Conditions of singularity of limit cycles. Izv. vys. ucheb. 
zav.: mat. no. 3:43-47 '60. (MIRA 13:12) 


1. Ural'akiy filial AN SSSR, Ural'skiy gosudarstvennyy universitet 
imeni 4.M. Gor'kogo,. 
(Differontial equations) 
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2 879 ; , , 

17.3060 3/193 /60/021/'010/001 010 
f ~t P a t 

(2202, 2107) 1012 /RO63 

AUTHOR: Barbashin, Ye, Ae (Sverdlovsk) 

se 
TITLE: Estimate of the Maximum of Devinutien From a Given 
Trajectory 
PERIODICAL: Avtomatika i telenekhanike, 1960, Vol. 21, No. 10, 


ppe 1341-1351 


TEXT: In the present work, the author emplcys a method which he develop: 
ed in Ref. 1 for estimating the maximum deviation from the motion along 

a given trajectory AMA set of agifferentia] equations (1) as studied. Fol- 
lowing the ideas put forward in Ref. 1, the author ignores the control Q 
functions which would guarantee an exact minimum for the quantity Ihzl 

He gives several methods of estimation in the ferm of cll gall yl, where 
A ig a constant, and | yl| is the deviation of another quantity, J) from 
zero. The difficult probiem of determining min lz il ig replaced by the 

less difficult determination of min ll yll. The first secticn deals with 

the estimate of the maxivum of deviation and with the selection of coniwro. 
functions. It is shown that the method developed in Ref. 1 for the selecticn 


Card 1/3 
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Gite 


GRU: 
Estimate of the Maximum of Deviation From a 3/103/60/021/010/001/010 
Given Trajectory 8012/3063 


of control functions and control vectors permits not only 4 diminution of 
the root-mean-square value of deviation but also a diminution of the 
maximum of deviation. The values of control functions determined from 
formula (10) are always independent of the time interval in which approxi- 
mation is carried out. Nor do they depend on the control functions ut 

any other instant. On the basis of the game method of selecting control 
functions (cf. formula (10)), the second section gives other metheds of 
estimating the maximum of deviation. In both sections, the author mentions 
the relationship between the problem discussed here and that concerning 
the accumulation of disturbances. Preceeding from this point of view the xX 
author obtains results that are analcgous to these published by 

B. V. Bulgakov (Refs. 3, 4). He points out that the character of all three 
estimates of Il zll given here depends or the functional space in which y 

is examined, The necessary explanations are given in an appendix. It is 
noted that the selection of control functions from formula (10) makes it 
also possible to find an optimel system of control vectors by the method 
described in the third section of Ref. 1. In the third section, the author 


investigates the approximation of trajectories for T = «©. For this vur- 
pose, a limitation is imposed on the elements of the fundamental matrix. 
Card 2/3 
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j Ears 
Estimate of the Maximum of Deviation From a 3/103 87021/010/001/010 
Given Trajectory 2012/R063 


The condition (21) described in Ref. 7, p. 366 is required to be satisfied. 

It is shown that the above-described method is most efficient na 

min || yj] is small and condition (21) is satisfied. It is noted that the 

case described in the third section ought to be discussed in connection 

with the problems of the theory of stability. The author regrets that 

he was not able to treat this problem in the way recommended by 

J. Le Massera and J. J. Schiffer (Ref. 5). Finally, he says that the 

method given in this paper eliminates all difficulties in calculation, 

permits a simple geometrical interpretation and simulation for the solu- 

tion of the given problem. A paper by I. G. Malkin (Ref. 8) is mentioned. 

There are 9 references: 7 Soviet. \ 
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SUBMITTED: April 15, 1960 
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88750 


s/040/60/024/006/004/024 
Hise © 141/-0°355 

AUTHOR: Barbashin, Ye. A. (Sverdlovsk) 

TITLE: On a Problem of the Theory of Dynamic Programming 


PERIODICAL: Prikladnaya matematika i mekhanika, 1960, Vol. 24, No. 6 
pp. 1002-1012 


TEXT: The author considers the equation 


’ 


1.) L(x) = ") + a, (t)x("-1) tecet a (+)x = eu, (t) tact u(t) 


where a,(t) are continuous for t 20, u, (t) linearly independent 
and given, c, are constants. 


1. problem: Determine the c, so that the solution x(t) of (1) 
satisfying the initial conditions 


(1.2) (0) = x55 x8(0) = xpyeeey OPN) (9) @ x, (2-1) X 
for tex t,> 0 satisfies the conditions 
(163) x(t) = £C,)s x1(t,) = £8 )y ween KOM CE) LG) 


where f(t), O0St+ =T, 0€ 12 Som is given. 
Card 1/6 
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887 
s/oa0/66/024/006/004/024 
C 111/ C 333 

On a Problem of the Theory of Dynamic Programming 


2. problem: Determine the c, so that the solution of (1.1) satis- 
fying (1.3), approximates the given function f(t) on We Zt <7. 


Let w,(t,U), «s+, w(t,T) be linearly independent solutions of 
1 n 
(1.1) which satisfy the conditions 


ay. (ee) 
(1.4) SUES ei 


at te & i,k+1 


where d. 


is the Kronecker symbol. Let 
i,k+1 t 


(1.6) y, (+) = Sacet) u,(T) av (dv eV yweley an) 


The author shows that in the first problem the c, are to be chosen 
so that the system 


™m 


(25) Dey (t.) = eMC) (= Optyeeey (net) 


tr4 
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88750 
s/040/60/024/006/004/024 
C 111/ C 333 
On a Problem of the Theory of Dynamic Programming 


possesses a solution for t = ti 7 O; here it holds 
n 


Pe eres ee > w(4,0) x 067) , 


Since (2.5) can be an incompatible system, the c, are determined so 


i 


that 
n-1 m 2 
() («) 
(2.6) F >. ( 7 o.Y, r 
k=0 i=1 k 
has a minimum (y,ana r™) are celculated in the point t = to). 


This minimum value is 
(Xareees Yip lR) 


Qe) we Sey x 


where Y,, ..., Y. denote the p(p<&n, pm) linearly independent 


v (n-1)) 


vectors Y, (yy) Yjr seer ¥ 


Card 3/6 


» i = 1,2,..., m3 R the vector 
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88750) 


s/040/60/024/006/004/024 
@ 111/ C 333 
On a Problem of the Theory of Dynamic Programming 


R(ryr'tyceey ia-t) » and Tl the Gramm determinants of the correspon- 
ding vector systems. 

Then the author considers the problem i with the restricting condition 
(3.1) 3 (Cyaeees c.) Zi. 


If in this case the minimum of F is attained on the boundary, then 


the author recommends the method of M. Kreyn (Ref.11). He defines 
the function A(t) m) by i 
(3.4) < = min 


m 
°’ 


under the condition sacs 


k=0 


. k k k 
Here it holds Y= Y (y, Vacs y 9), and the norm depends on 
(3.1) which is understood as norm. Then system (2.5) has, according 
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On a Problem of the Theory of Dynamic Programming 


to (Ref. 11), one solution satisfying (3.1) if and only if A(t, »m) SM. 
The author considers some examples; if e. g. 


n~1 


7,7, | 2 jee 7 


k=O 
As the solution one obtains 


n-1 
= A(tom) sign > ae 


In order to solve the second problem the author puts z = x - f(t) Xx 
and seeks the c, such that the solution of the resulting equation 

for z which satisfies the initial conditions 

26) 


k=Q 


(t, ) = 0, K = 0,1,...) n-1, approximates z = 0 best. The 
aun states that the o, are to be chosen so that 
t bea 2 
= J ( c,u, (T) - £(T) } av 
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becomes a minimum, where Y(T) = L(£(©)). On the basis of preceding 


results the Cy must be determined from 


m 
(5.3) >» (u,, u,) cs (u,? ) et ae ye a) 
k=1 


Finally the author considers again the second problem according to 
Kreyn under the secondary condition 


(5.4) Slerreees c.) =m 
N. N. Krasovskiy, F. M. Kirillova and S.B. Stechkin are mentioned. 


There are 15 references: 12 Soviet, 2 Polish and 1 American. 


[Abstracter's note: (Ref.11) is the book of Ya. Akhiyezer and M. 
Kreyn: On Some Questions of the Theory of Moments;Khar'!kov, 1938 _| : 


ASSSOCIATION: Ural'skiy filial AN SSSR (Ural Branch, AS USSR) 
SUBMITTED: June 15, 1960 
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Clit c222 
AUTHORS: Barbashin, Ye-A., and Alimov, Yu.I. 
ee — eee 
TITLE: On the theory of dynamic systems with discontinuous and no 


single-valued characteristics 
PERIODICAL: Akademiya nauk SSSR. Doklady. ve140, no. 1, 1961, 9-11 


TEXT: It is shown that in certain cases the investigation of 
differential equations with ambiguous right sides can be reduced to the 
investigation of equations defined in certain linear normed spaces and 
the right sides of which are unique. Let R be an n-dimensional Euclidean A 
space; let S be a closed Huclidean sphere; let \v be a unique mapping 
of S into R. Here the image of S is called an S-set. Let “(R) be the 
complete Banach space of all measurable essentially bounded {* with the 
norm || y¥ ll = vrai max \ y (p) Il — 

pes 
Let f£(p) be an ambiguous function defined on the m-dimensional Euclidean 
space BE and the values of which are certain S-sets of R,» To the function 
f(p) the authors adjoin a unique function F(p) the values of which lie 
Card 1/4 
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s/020/61/140/001/001/624 
On the theory of dynamic systems ... c111/0222 


in M(R) 3 F(p) = x if a(S) = f(p). f(p) is called continuous if F(p) | 
ig continuous. The other notions of the descriptive theory of functions 

are transferred to the ambiguous functions in an analogous manner. 

Let fife) converge almost uniformly to f(p) on E'CE if for arbitrary 


E > 0, $>o0 there exists a set Ex CE', mes Ee <€ and there exists 


a positive number n($) so that || FCP) - F(p) | u(R) 8 holds for all 
pCE’\E¢~ and n>n(S). The function f(p) is called countable-valued on V 
E' if F(E') is a countable set, where the inverse images of the points of 
w(R) are measurable sets for the mapping F(p) of E into M(R). f(p) is 

called measurable if there exists a sequence of countable~valued functions 
£(e) converging almost uniformly on E' with respect to f(p). 


The integral of a measurable f(p) is defined by 
vA 4 
£(p)ap = (B) { F(p)ap 


gE? m4 
where (B) denotes a Bochner - integral. Let H be the number line. The 
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The derivative of an ambiguous f(t) , tC EB , is defined by 


df(t) _ 4,, f£l¢th)- t(¢) 


at h 


where the limit value corresponds to the metric introduced above. 
Given the differential equation 


x = f(t.x) (1) 
where f(t.x) is an ambiguous function defined for xCR, -o0o<t<+o (the 
set f(t,x) is an S~-set of a Let the condition (A) be satisfied s If X 
is an S~-set of R then f(t.x) is an S-set too (here f(t,x)= U f(t,x)). 


xCX 
Beside of (1) the autho-s consider 
ax / 
ae 7 CHK) (2) 
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The solutions of (2) are ambiguous functions X(t) of the scalar argument t 
with values being S-seta of R. In the initial moment the trajectories of 
(2) are fixed by S-sets of R and are tubea in R. If X and f(t;X) are not 
considered as S.sets of R but as elements of M(R) then (2) becomes an 
equation with an ambiguous right side to which the theory of differential 
equations in Banach Spaces 13 applicable. / 
There are ? Soviet-bloc and 4 non- Soviet. bloc references. The reference 
to the English: language publication reads as follows : E, Hill, 
Funktsional'nyy analiz i polugruppy (Functional analysis and semigroups) 
M.. 1951, 
ASSOCIATION: Ural'skiy filial Akademii nauk SSSR (Ural Branch of the 
Academy of Sciences USSR) 


PRESENTED; April 21, 196%. by L.S. Pontryagin, Academician 
SUBMITTED: April 20. 196% 
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C111/¢222 
oe : AUTHORS : Serebryakova, V.S., and Barbashin, Yeos 


TITLE: A qualitative investigation of the equations desoribing ths 
motion of mutually influencing points on the cirole 

PERIODICAL: Izvestiya vysshikh uchebnykh zavedenly. Matematika, Ndo2, 
1964, 137-146 

TEXTs The points P and Q with the masses n, and mM, and the anguler 

coordinates x and y Move on the circle under the influence of the forces 

m,f(x) and m,f(x), the frictional forces m,R,(x,2) and moRo(y,¥) and the 


mutual force of attraction i W (yx). The motion equations read 
ia Uy, va 
a “Ry (xyu)-£(x) +k, wy-x), 
y= Vv. (2) 
t= “Ry (y.v)-f(y)-k, Wyox), 


where k, = + (4e752)%: Sede -sedumeas 
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a) t(m), Wz), " (xu), R,(ys¥) are everywhere continuous and in the 


neighborhood of the singular ae: of (2) they have continuous partial 
derivatives; f( yt2 wT) = fC 4), wl 2427) = Wz); Ry (x42 yu)eR, (x, a); 


Ro(y+2® yv) = R,(y,v). 
b) £( M1) * £( 2) « f(0) = 0, where 17% %o<0 are the zeros of f(y) 
being nearest to n° 0, and Pie No = 2%. It holds 4I(y)>0 in the : 


neighborhood of A To O and / 
at 


JeCq)anco, £9(0) fo, £90 my) #05 £80 95) #0. 


ry 
c) R,(x,0) = R,(y,0) = 0, R,(x,u) increasing in u, R,(y,¥) increasing 
in v; for sufficiently large [ul lvls 
(f{x)+R, (x,u))u >0 
(f(¥)+Ry(yov) v >0. 
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a) Wz) = -W-2), z yz) >0O in the neighborhood of 2 = 0; k,,k, -- 


sufficiently emall; |*¥(2)/<1, 

The authors investigate regions of entry of the positions of equilibrium, 
possible types of motions, criteria for different qualitative courses in 
the phase planes pete and (y,v), where (2) ig replaced by 


° du oR, x;U ~f(x)+k, v (y-x) 
dx” u , 
av _ ~Rolysv)-t(y)-k, Y(y-x) (5) | 
dy v : / 


It is stated that (2) has the singular points 0(0,0,0,0), M, “490s 00), 
M, ( % 290s %i 530); i ( % 4905 % 990) y M0 % 550, % 490). where 0 is 
asymptotically stable, the other points, however, are instable of the 


See ae saddle type. f2) has no limit cycles since the Lyapunov function 
Pee ge mu +m,v2 x y y~x 
Ve THis - +m, is f(x)dx+m, '£(y)dy+ \t ( W(z)dz (4) 
’ ! } 
eee oO 0 O 
csi Cara 3/9 
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has @ non-positive derivative oF ¢0. For investigating the integral 


curves of the first equation (5) the authors consider the auxiliary 
equations 


a - »R,(x,u)-f(x)-k 
ae ee ee Mf 
ne ~R, (x,u)-£(x)+k, 
ax u ; (8) 


so that the inequalities 


du” ¢ au , aut 
: dx ~“ dx * dx 
Po ‘ : (9) 
an. dul oe dud P 

tte ax. = ax Sax for u<o 


for uZ0, 


are valid. With the aid of the monotony curves (Ref.3: VoA-Tabuyeva, K 
voprosu o forme obiasti prityazheniya nulevogo resheniya differentsiali- 
noge uravnenitya x = f(x,x) {on the question on the form of the region 
of entry of the zero solution of the differential equation ¥ = f(s 5) 1 4 
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(figure 1) Dee een ate eres 


the directional fig1 | 
d of the i 
a8 well as the equations (7),(0)" 


the integral curves u of 


Seyi by (9). The figures 2 and 3 show 
& igure 2 -. first type; figure 3 -= seco 
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ae 61/0c0/cs2/ C07/c09 
44/no 
ta we ae 
Case 1: Phase images in %,u) and (7,7) 
Gace Pha: ; 9U; ar wae St mat 
images in a) an ront 5 
Case 3: Phasa UG Shae Sera nent 
: ase images in (x,u) an: Bae 
n the case 1, P and 0 mey carry r romani 
ae 2 wo date mias wh Od if Bat ou 
: ee ition of equilibriun, In the case 2 hy See 
okion (rotating), and Q fading PGE carry out a cizcular 
OSCLLIAtions aro wy +} Loi 
equilibriun (theoren ee In the cans 7 ea Park rhe position of 
se 3, both points nar 
77 SO"N POLES noy rotate (theoren 3) 


a 


fy (X) 


Let 
| oases [roves tiny | Ruth y., yw 


t 


| Vo = > | ACD) dy Up ss Vo ot [Rel to) + hy dy: 
. / ty (y) ss 
a | : = | | 70) Sane ry ap 2 | [Re(y, ro) F( "— kddy. ; ge 


CIA-RDP86-00513R000103530011-7" 


APPROVED FOR RELEASE: 06/06/2000 


CIA-RDP86-00513R000103530011-7 


"APPROVED FOR RELEASE: 06/06/2000 
j . ; : OO ee 
: . 


61 i1/c2 
Let a: rs ae 
et the systen (2) Satisfy the conditions 2yd,0,d3 let exist (x) 
Se >, a; Xist s,(x) for 
Lo O and ac °) for oS¥ S50, let the function aa 
R G a) +f (x) 41,” 
Lh tna Oi aD 


A qualitative Invcatigetion.. 57 19/51 oc0/ov2/ /' 
007/009 


e 


PEMA hs be a 2 
ve u 2 sty, Ge sing in ufor OXuchm and 04% 6 Las let 
the function —202 een oceans a 
‘ be non-inereasing. in y for Oagve a 
in roc¢ oO and 


v: 


oe 
ee yS4,. Let A be the maximal ordinate of the points of 
R 7 Crr)+t(x)-n, = 0, and let Bobe the restr 1 ordinate of / 
ama Tainate o ‘ 


sh 


Ray w)et(y) =k, = 0. Then it holds aa ae 
a) from a (oi it follows u“(0) >u*(o), 
b) from v.(0)> 2 it follows v7(0) >+*(0) 
: ? 

ce) f og i 
. a u, (0) <2, (0) it follows v*(o)s27(0), 

fron v,(0)<3r,(0) it follows v'(0) »¥7(0). 
Conclusions: a)+b) is sufficient for the ayveerans re 
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c)4+d) for the thira case; a)+d) or b)+c) for the Second case, 

There are 4 figures and 5 Soviet-bloa relerencas, 

ASSOCIATION: Ural ‘akiy Politekhnicheskiy institut in.S.M.Kirova 

(Ural Polytechnical Institute in S.M.Kirov) 

ae Ural'’skiy filial AN SSSR (Ural Bransh of tha Academy of 
Fs Sciences USSR) 


SUBMITTED; March 22, 1960 fe 
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AUTHORS: Serebryakova, V. S. and Barbashin, Ye, a, 
TITLE: On circular motions of Connected pendula. IJ 


PERICDICAL: Izvestiya vysshikh uchebnykh zavedeniy. Matematika, 

no. 4, 1361, 112-118 
TEXT: The authors investigate the motion of two pendula fastened an a 
faxed axis with the consideration of the frictional force between the 


ps (| pendula in the yOint of suspension. The motion equations read 

se f y =X, 

See kK = Ox ~ AT(Y) 4 r,F(y-x), yO 
a 6- y, (5) . 
> Vr ~Ooy ~ BF(8) ~ pry-x) - 


where F is the frictional force related to the Square of the length 
of the pendulum 1, F(-w) = -F(@), F(O) = 0, P((O4 er) = F(w); 


ane turtnermore it holds p = - P xy =—— , the a characterigz. 
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- oe 5/140 a 
On circular motions of connected... F a eases 
the resistance oz the : i E é 
medium, f and fr, are periodic functions; 
L, 


; L 
PY Leeds oe 1 
is sin (Fe) ~ ey £0) = sin Os @) = 


r. 
L, Foes = : T,-- additional turins for °C 7 
aa ; & ce acting onto the pendulum; 7 
{ 


a p » O= , ~ 9,0 


At first 
first the authors consider the case lrg, “9p | < k. yy ‘y} 
: die - From (4) 
je authors form a= ard x } 
. fi 
a ay nd compare iss with the comparison 
dx wypy. Arey 5 
oe ey iy) ~ ks 
ager ee. eg ee 
om x (8 
ay 
ay 
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in the x, - plane and with 
f \ 

Pe ~ & ay - Bf, (6) - k, : 

a@ SS (9) 

ay* _ May ~ BT @) + k, 

a ea ae 


in the y® -~ plane. The fact that wy lies between a and 


ax” 
ay dw 


permits the following statenent;: 
Theorem 1: If there exists an upper solution of (8) periodic in ¥, 
and if [u,* k, J< 3, kK, = ky, > 0, or if there exists an upper 
solution of (9) periodic in 0, and if In, By k, | </f3, K,, = ky, > 0, 


then one of the pendula performs a circular motion, i. e. for all t 


it holds 0 <a, < x(t) = b, or 0< ae y(t)< d,- 


Theorem 2 contains sufficient ¢ 
circular motions. 
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Finally the authors consider the cuse where F means a dry friction; it 

is shown that the process can be obtained by a putting together of 

the phase curves of both continuous partial courses und that the 

thecrems 1 and 2 preserve their correctness. aie 
The authers mention K. RK. Krasovskiy, V. V., Petrov, G. NM. 
S. A. Chaplygin and #, 


Ulanov, 
J. Yel'shin. There are 7 Soviet-bloc references 


3 


ASSOCIATION: Ural 'skiy politekhnicheskiy institut im. 5 NM. 


oO. 


(Ural Polytechnical Institute im. s M. Kirov) 


Kirova 


Ural'skiy filial aN SSsR (Ural Branch of the Acedeny of 
Sciences USSR) 


SUBMITTED: July 28, 1960 
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SEREBRYAKOVA, V.S.; 


; BARBASHIN, Ye.A. 
Authors! correction to the article "Qualitative investigation of 

equations describing the movement of interacting points on a circle". 
Izv.vys.ucheb.zavo3 mat. no.5:127 ‘él. {MIRA 14:10) 
(Equations ) (Aggregates ) 
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(Automatie control 
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" TITLE: 
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On the approximate reali 
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26766 
$/103 61/022/006/001 /014 
D229/D304 


(Sverdlovsk) 


zation of motion along & 


. PERIODICAL: Avtomatika i telemekhanika, V- 22, nos 6, 1961, 
Spam 687 


‘ mExt: A system of differential equations 


ax, 
“at. = f(xy: eee xy? 


(i = 1, 25 coos n), a 
= Ys (t) which does not gonetitiy 


(Oo <t <fT) and a trajectory Xx; 


+) + yey oee Cys Vy eee Ym? +) (1) 


_gatisfy (1) are considered. ae problem consists in finding such 


parameters C, «°° cy 
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tion x, (+) of (1) wth initial conditions x, (0) = x$ is an approxi- 


mation to the motion along the trajectory x, = Ws (t)> The measure 


of approximation is the mean square value of the error, with which 
, the given trajectory setisfies (1). The paper consider® the possi- 
bility of such approximation if (1) is not linear and gives effec- 
tive methods for solving the problem when the functions Us are li- 


“near. (The parameters c, can then be determined from a system of 


linear algebraical equations). There are 10 references: 9 Soviet- 
bloc and 1 non-Soviet-bloc. The reference to the English-language 
publication reads as follows: I.L. Massera, On Lyapunov's condi- 
tion of stability, Annals of Mathematics, vol. 50, no. 3, 1949. 


_ SUBMITTED December 12, 1960 
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TOL een oh /o2e 
Io. bSoo D201/D302 
AUTHOR: Barbashin, Ye.A. (Sverdlovsk) 
LITLE: On the construction of periodic motion 


PERIODICAL: Prikladnaya matematika i mekhanika, v. 25, no. 2, 
1961, 276 — 28% 


TEXT: The conditions are stateiwith which there is a possible set 
of initial signals of the system which approximately realize the 
periodic process. With real conditions the programming functions 
can only be given approximately. This article gives estimates of 
the permissible error of the programming functions. A system of 
differential equations 


4%) sees Xs t) + P, (+) (Sy ee a) Cir} 


is considered. Assuming Ghat all Ghe fy are periodic functions of 
time t with period w, (1.1) is soluble, the solution in the general 
Card 1/8 ( 
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case being of the form 
P, (+) = 7, (t) = £,(Y, (+), eoey Yylt)s t) Gi = Lyesen)« (12) 


However, if in practice x, = ~, (4) determine some programming re~- 


gime, then this regime will exist in reality, only if it is stable 
with respect to the initial disturbances. Hence (1.2) can only be 
satisfied approximately with some error. The question of the exis- 
tence, conservation and stability of periodic motion with a boun- 
ded modulus of external forces is approached by the basic method 

of Lyapunov functions. For approximate periodic motion [, the fol- 
lowing properties occur: 1) All trajectories beginning with t = ty 


in a sufficiently small neighborhood of T, are contained in €, the 
neighborhood of T, for t >t); 2) In & there exists an asymptotic 


periodic motion whose region of definition lies in some neighbor- 
hood of T. Transforming the variable of (1.1) one obtains 
dz ; 
i _ i——4 ° 
Gad /s == ZB, (215 sey Bye t)+ r,(t)(i = dy eaayn) (2.1) x 
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where ds, Ss - 
de TE te ent P(t fF (u(t) (team | 


Zi (fay 066s Enyt) = fclty b(t) tnt Yat), — AY (0), ... een 
1) = (NH) FAO... Pal he, A) Ses 
Writing (2.1) in vector form gives 
dz/dt = A(t)z + R(z, t) + r(t). (2.3) 


If Dis the region defined by //z2//< &, O-<=.t¢-: ©, it is assumed 
that in (2.3) then a) A(t), R(z, t), r(t) are periodic with re- 
spect to t and have period w; b) R(z, t) satisfied the Lipshits 
conditions 

//B(a, t) = Rey, t)//< W//z = y//, 22D, youd 
in D3 ce) oy y(t) and R, (2, t) (in the usual notation of sre | 


for fixed z are absolutely integrable in the Lebeg sense in [0, wl], 
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ad) Punction r,?(t) integrated in the Lebeg sense [Abstractor's 


ae note: Not stated] on [0, w], There exists a fundamental matrix 
wt W(t, +) of the system z' = A(t)g oerist ying W(t ™) = €, where = - | 
oo is the unit matrix and //w(t, 1)//< Be-a( tt » B>1, a2>0; £) 
ie ea es A=a- LB>0. The case is then considered when x, 5 W(t) can 


ee have the total number of points of discontinuity of the first kind 
een Then the approximation programming function must be ‘of the form 


Py(t) © PCE) — £40 (4). weer Pulte #1) (Le 2s evey md (302) 
- ; : | at the points where a derivative exists and 

ae on P(t) = ny, 5(t - t,) 392) 
= at the points of discontinuity, where "4, is the magnitude of the 


discontinuity at t =: t,, and 6(t ~ t,) is Dirac's function. If 
P, (t) ie replaced by an approximation function of the same type, 


ate aoe 
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then the error of the approximation is obtained in the form 
m 
a = ry (t) = P(t) +. >) rud (t—t,) (P= 4,..., n) (3-3) 
. Sid y eid srk. tea 
ie where ri (t) 1s absolutely [C, w]. It ig shown that 
in this case A(t) ana R(t) may de expressed in terms of the dis- 
continuity functions, Theorem: Let conditions a), b), ce), d), e), 
f) be satisfied and the functions r,(t) be of the form (3.3). Let 
6 = &/2B and let 


eo 


P= p(t) de =| MOd+ 3 nd 


integrable in 


“iT e7(f eta) 
hold. Then both assetions of the previous theorem are fulfilled. 
This theorem may also be formulated for the more 
the programming functions 


In this case 
Card 5/8 
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have limited variation. ri 
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a c 

2(t) = W (t,t) 20+ W (t,t) R(z, ae + (WV eG 

) 


should be considered, where the second integral is the integral of 
Stil't'yes with integrating functions G(t) G, (%) i g(t) hav- 


ing bounded variation. This may be reduced to the preceding case 
by means of a function r,(t) = G,'(t). A still more general app- 


roach is possible on the basis of the generalized differential 
equation introduced on the basis of Ya. Kurtsveyl's generaliza- 
',  tdon of Perron's integral. Let 


te ee : 
p(t) = Erb Io spelt 
t t 


(7) fs 
hy == { t dt, hy = su 
cmap, | Ade hmsap,( 


\ p(t) dt ) 


where w is an arbitrary positive number. Then part of the above } 
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results may be applied to the case when (1.1) and the rogramming 
functions are not periodic. Theorem: Let b), c), a), Ae f) be 
fulfilled (with the difference that the Corresponding functions 
must be integrable in any interval, [t, t 4 oJ, t >0) and at 


(B’) hy < ape (1 — e~rv) 


©) N<i8( tJ ey 


erie __ rl 


is fulfilled. Then every solution 2(t) of (2.3) definea by 

//12(0)// <= €/2B lies entirely within D for + =~ 0. In conclusion 

he case of an approximation (non~periodic) motion with isolated 
discontinuities is considered, There are 14 references; 12 Soviet- 
bloc and 2 non-Soviet-bloc. The references to the English-language é 
publications read as follows: H.A, Antosiewicz, Forced periodic 
solutions of systems of differential equations, Ann., Math., 1953, 
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vol. 57, no. 2) and J.Z. Massera, T.T. Schaffer, Zinear (sic) dif- | 
ferential equations and functional analysis, I. Ann, Math., 1958, °° « . 
vol. 57, nOe 3- ; 
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Osysidered is the equation 
w= FCA) (7) 


where O2(t *%)} 1s an n-dimensional multivalued funcsion; the equar-on 
s erstocd ¢ 28 an equation in contingences 3(G £ ) denotes the & 


ie § d t the distance of the sets 
weatshborhood of the set G. § (A. B) denctes : as 
Ba 2 ; - mex (Da 3; 
Ama 3B: " (A, B) = sup ? (x. B) = a Cha B) ry iA. 
Xe A AT S(B.%) ; 5h Be 
(F A)). One calls fp) - continuous in R(pb OB. if for ever, 
; fox } xis y» 2: @fp , EYP O such 
> t: Rip} and for every © * O there exists 42+ Gp es, ue 
o ry . ec 
- . a o a ze } Shap ues cae Nom 
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25uatiey 1 ts onig wey ta $45 
juatien ( ) *8 Seid to satisfy the condition A on @ = Gf: x 
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und i t j S j eas _ 

if (t,™)? in the space E(f ) is convex 


ral 


e hiyeas ‘63 ad os . his + ; 
n verem 2 Says thut in case (1) satisfies the concition 7 in : 
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point (t > x) in G &t least 2 solut: 
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p & through ( igi ¥ O)- 


n case (1) satisfies the condition A i 
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_ AUTHORS : Barbashin, Ye. A. and Tabuyeva, Ve A.- (Sverdlovsk) 
TITLE: ‘A method of stabilizing 4 third-order control system 


with high gain. I 


“PERIODICAL: Avtomatika 4 telemekhanika, v. 23, no. 10, 1962, 
1290-1297 


‘MReXT: The authors analyze a linear switching condition for a third- 
order positive-negative feedback control system. An expression for « 
the linear switching condition is derived.which, provided the gain a 
. is large enough, results in an asymptotic stability of the general A 
solution of the third-order aifferential equation describing the 
system, all motion being changed into slip. The analysis shows that 
after going over into slip the rate of attenuation of the process 
is proportional to the coefficient B of the first derivative of the 
equation determining the law of change of the variable gain element. 
It is shown that when the coefficient B has its optimum value the 


-, 
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ie | Some rWwZ, Matematika, no, 3,-1963, 3-14 


“MOPTC TAGS! integrowdifferential equation, stability, exponential lew stebility, 
| constantly operating perturbation, dissipative stability _ 


b 

| 

_AVIHOR: Barbashin, Ye. As} Bleyarin, LP. (Sverdiovek) 51 | 

i aeepere ene enema ; 

ATT: “ Stebilt Sty of polutions of integrondifferentiel equations 
\b . 
{ . 

{ 

; 


i ABSTRACT: The eurthors give several definitions of stebility of solutions of 

: integro-differential equations and formulate various theorems ylelding sufficient . 
conditions for such stability. ‘The definitions end a typicel theorem ere given in | 
| the enclosures. ‘Orig. ert. hes: 84 formulas. 


_ ASSOCIATION: “none: 
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AUTHOR: Barbashin, Ye. A. (USSR) 


TITLE: The construction of periodic motion as one of the problems of the theory of 
programmed control 


SOURCE: International Symposium on Nonlinear Oscillations. Kiev, 1961. Prilozheniya 
metodov teorii nelineyny*kh kolebaniy k zadacham fiziki i tekhniki (Applying methods of 
the theory of nonlinear oscillations in problems of physics and technology); trudy* 
simpoziuma, v. 3. Kiev, Izd-vo AN UkrSSR, 1963, 34-40 


TOPIC TAGS: automation, feedback, control system, programmed control, periodic 
motion, nonperiodic motion, programming 4s 


ABSTRACT: The author considers the conditions under which it is possible to select the 
input signal of a system in order that the prescribed periodic process may be approxi-' | 
mately realized. The problem considered has a bearing on the theory of programming 
control, since it involves the question of the feasibility of finding programming-functions 
to provide a stable periodic programmed condition. Under real conditions, programming | 
functions may be prescribed only in an approximate manner. The author furnishes 1 
+ estimations of permissible errors in the setting of the programming functions. From a 
~ 4. | LfB -- 
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| ACCESSION NR: AT4017763 | 


purely mathematical point of view, the problem resolves itself to the formulation of the 
| conditions governing the maintenance and stability of the periodic motion in the face of. . 
! permanent disturbances, limited in the norm: The absolute value, mean absolute value | 
and mean-square value of the aforementioned permissible error are given. Acaseis | 
considered in which the periodic motion to ba constructed is discontinuous. A part of | 
the fundamental results are extended to a case in which nonperiodic motion is to be 
approximated. Three theorems are advanced in the paper. Orig. art. has: 8 formulas. 


| ‘ASSOCIATION: None core j | 
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AUTHURG § Barbashin, Yer A.«, Pechorina, I. N. and Bydinov, KR. OW. 
(Sverdlovsk) 


TITioLs Variable structure autovatic regulators in the control 
of a certain class of linear static objects 


PERIODICAL: Avtomatika i telemekhanika, v. 24, no. 1, 1963, 27-52 


‘2xYP: The authors consider the possibility of applying an auto- 
matic control system with variable structure given by 5. V. Yemel'= ev 
yanov (Avtomatixa i telemekhanika, v. 20, no. 7, 1959) to the con- 
trol of objects in which the static error is essential for the com- 
pensation of disturbances and the parameters of which vary within 
sufficiently wide limits. The theoretical analysis of the second 
order 'switch' type system is given anda experimentally invesviga- 
ted in a system in which the static error operates a reiay after 
passing through a ‘switch’ type network. This relay responds to the 
sign of the error transducer and changes the sign of the gain of 

_.the system. The experimental analysis of this system with step- and 
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Sslow-varying inputs, iimited in amplitude, shows that proviaed the 
parameters orf the system have been properly chosen Yemol'yanov's 
expression can be successfully used for high quality regulavion. 
The experiments havw also shown that the system's performance re- 
mains Satisfactory even when the gain varies considerably during 
its period of operation. There are 8 figures. 
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. periodic functions x,= W,(t) of period wrepresents the solution of the initial 


‘Gystenn, The solutich ofthis simple problem =. 
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" may prove incovenient, for the programming condition W,(t) will really exist only | 


. if.it-is. stable with respect to the initial disturbance and with respect to the con- 
“tinuously operating disturbances. - Besides, under real conditions the program- 
- ming functions ¥,(t) can be given approximatively. ‘The paper contains simple 
estimates of the absolute, mean and root-mean-square values of the admissible ~~ 

“7. @rrer of approximation of the programming functions.for which the approximated. 

~ periodic motion ¥, (t) will have the following properties: (1) all trajectories start-. 
* ing att = 0 with a sufficiently low velocity G will not exit from the € -neighbor-......- 
“hood G if t> 0; (2) in the € -neighborhood of G there exists an asymptotic stable 
-.. periodic motion whoze. gravity region contains some neighborhood G, The author 
-- "examines the case. where the programming solutien x; = W,(t) can have a finite 
“=: number of pointe of discontinuity of the first kind, Part of the basic results is - 

". applied to the case of non-periodic approximated motion. F, Ereshko = = 
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AUTHOR: Barbashin, Ye. A.; Tabuyeva, V. A. (Sverdlovsk) Fh (o 


TITLE: Method for stabilizing a third-order high-amplification control system - 2 
SOURCE: Avtomatika i telemekhnika, v. 24, no. 5, 1963, 608-614 
TOPIC TAGS: stabilizing control systems, automatic control 


“ ABSTRACT: It was shown by the same authors (the same title, part 1, Avtomatika i 

: telemekhanika, vol- 23, no 10, 1962) that a certain rule for changing the sign 
of the amplification factor, in a third-order control system, secures the system- 
operation stability. The present article tries to prove that the same rule can 

: also be used for increasing the dynamic accuracy of a follew-up system. The 

- amplification-factor sign depends on the magnitude of error and on its first ani 

. second derivaties. Experimental verification, on a model, done by Rw M. Eydinov 
showed good performance for both a sudden and a gradually varying signals. Orig. 
art. has: 14 equations and 2 figures. 
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7 
AUTHOR: Barbashin, Ye. A,(Sverdlovsk); Tabuyeva, V.A. (Sverdlovsk); 
Eydinov; 1 a ee | verdlovsk ) . 


TITLE: Stability of a variable control system upon a disturbance in the sliding 
conditions ‘\ 


SOURCE: Avtomatika i telemekhanika, v. 24, no. 7, 1963, 882-890 


TOPIC TAGS: variable control system, third order control system, control 
system disturbance, MN-M model 


ABSTRACT: Conditions of asymptotic stability of a third-order automatic-control 
system upon a sudden disturbance were investigated in previous (referenced) 
papers. Experiments staged by R. M. Eydinov showed that a disturbance in the 
sliding conditions does not impair the quality of ccntrol; in a certain sense, the 
disturbance may even improve it. The present article offers theoretical and 
experimental substantiation for the stability of the above system when sliding 
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conditions are disturbed. A third-order differential equation describing the tran- 
Sients in the control system is considered, and the case of a jump disturbance is 
discussed. An auxiliary theorem is formulated and proved. Results of the theo- 
retical study were verified on a sort of experimental kit (MN-M model) that 
included 3 inertial units, 2 amplifiers, a summation unit, and am inverter. 
Oscillograms given in the article are evidence that a disturbance in sliding condi- 
tions, within certain limits, does not affect the quality of automatic control. 
Hence, the correction method is offered for the autornatic control systems whose 
parametnrs vary in time. 'The authors are thankful to I. N. Pechorina for her 
comments regarding their work." Orig. art. has: 5 figures and 15 formulas. 
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AUTHORS: _Barbashin, Ye. A.3; Tebuyeva, V. A. (Sverdlovsk) oe 
TITLE: 


Theorem on stabllity of the solution of a third order differential equation 
with discontinuous characteristic \o 


SOURCE: Prikladnaya matematika 1 mokhanike, v. 27, no. 4, 1963, 664-671 
‘TOPIC TAGS: differential equation, stability, control system a 


“ABSTRACT: The euthor considers the differential equation (1) 


T+ F(x, 2, 2,1) +Kasign(2(z—p(z,2))]}=0 (1) - 
where k is a positive constant, the function F is continuous in all arguments so 
long as t >0, is bounded in t for the other arguments fixed, and hes all first 
pertials continuous in all arguments. The function P is continuous with firs? and 


second partial derivatives piecewise continuous in all arguments. It is also 
assumed that (a) 


(@) [pt Piy/p. el ph tp) cA (ty ds leet y [P< Bey) 
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for sufficiently small values of the paremeter p where A and B are assumed to be 
continuous functions of their arguments, and (») 


(b) 9 (0, 0) =0,¢(2, 0)2<0 forz%0, \ g( 0)dr = 
ley 9@ Oly <0 Lor vO ge 


The basic result of this article is the following: 

Theorem. Let (a) and (b) be satisfied and E> 0 be given. Then for any givon 
bounded region G of the phase sprce, of points (x(t), x(t), x(t)), it is possible to 
find k,>0 such that when k >k, and solution of (1) defined by the initial data 
from G will satisfy from some time on the condition [x(t)[<¢, IX(t)] << E, 

\x(t)| << €. Orig. art. has: 17 formulas and 1 diagram. 
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"Stability of the variable automatic control systems" 


report presented at the 2nd All-Union Congress on Theoretical and Applied 
Mechanics, Moscow, 29 January - 5 February 196) 
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TITLE: Method of stabilizing a control system that has limited permissible 
values of the controller parameters 


SOURCE: AN SSSR. Izveastiy-. Tekhnicheskaya kibernetika, no. 2, 1964, 121-128 


TOPIC TAGS: automatic control, third order automatic control, variable 
structure automatic control, time optimum automatic control, automatic control 
stabilization, limited controller parameter stabilization 


ABSTRACT: A third-order variable-structure automatic-control system is 
examined. The problem of stabilizing such a system with certain limited permis-~ 
sible parameters of the controller is considered. Time-optimizing conditions are 
imposed; a law is found which not only effects stabilization of the (generally 
unstable) system, but also provides for a high quality of control. The 
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corresponding switching surface consists of two planes discontinuous in the 
coordinate plane x = 0. The desirable control quality is achieved by varying the 
slip of a phase-space point moving over the switching surface. An extensive 
supplement contains the proofs of various theorems used in the article. Orig. 
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SOURCE: | AN SSSR. Vestnik, rio. 3 964, 120-121 
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TOPIC TAGS: ; control system, variable structure control system, Lyapunov Function, Ale 


_ «control systems by discontinuous changes in thelr: parameters and structure. Sys- | ie 
-) tems of differential, difference and difference-differential equat} ons with piece» — 


i. structure control system. The methods used in mathematical investigation of such ~ 
systems were discussed in reports by Ye. A. Barbashin, Ye. |. Gerashchenko, Me de: 
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the: gna) leper ower and: genuine functions. ‘methods. S. ve Yeniel*y ain ‘summarized: 
_ the results of work on methods-of synthesis and investigation of such systems and ~ 
«3 the relationship between control systems with variable structure and other sysm 
- > tems. (M.A. Bermant reported on. structural transformations in control. Systems at 
. i.with variable structures: M. Vs Gritsenko discussed autonomy In multichannel. pare 
J systems of this class. V. As Taran told of synthesis of control in the limited 
> use of measured values. N. Ye. Kostyleva announced a new class of control systems | 
-. > With variable structure, SiS. Krasitskly. presented a paper on the Prine les of. 
a construction of aueching: units (pst elements). 
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"and Frunze,° Eleven papers were presented onthe following topics: 1) mathe- Reauarce 6 
“matical methods for studying contre] systems with a variable structure; 2)) 0... a 
2, - analysis and ‘synthesis of control systems | with a variable structure; and 3). : 
uengineet ing weelieation of contro} systems. with a variable structure, 


ay 


i Gara a/h 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7 


“s / ACCESSION : NR:. “425008305 ae 

tas apers. on. mathematical me rods for ‘control. ayatanie. with, a. ‘Warlable: 
be structure were given by Ye. A, “Barbashin (Stabilization’ of nonlinear system), 
We, Ay: 'Gerashchenko (On the ‘stabilization of control systems. ina critical | 
~~ ease), VeoT. Utkin (Certain stability. problems. in.systems with a variable ~ 
: ‘structure, and The principles ‘for designing a. ‘control system: with a variable: 
..structure which are invariant. with: Pespect to: disturbances), «and Ry M.E dis 
= nov {On the: ‘evaluation of the time necessary to. get.into a sliding hyperplane), - 
- These. papers analyzed the. stability problem ‘in control systems with a vari- 
a able structure; great attention: was paid to’ ‘methods of a small:parameter and || 
m ofthe -Lyapunoy function. * It. was pointed. out that the. method of a small ‘param- peste 
eter can be used not only to: prove the stability ‘of the control systems witha _ 
“variable. structure, “but: algo to. estimate the. time necebpary to’ eet into a. 
“switching g hyperplane. - 
a é paper by S.-V. “Yemel’: yanov (Basic problems in the theory. of | 
- solematie control systems), ‘the results obtained by a group of co-workers ~ 

“of the Institute of Automatics and: Telemechanics in the synthesis and analy- _ 
“sis of control systems with a. variable structure were summarized and the 

“relationships between these systems and other: systems (for example, with - 
7 relay 7 aie or pyetens * with an in aotinitely. large amplification factor) were | 
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: analyzed, The importance o7,the. ‘method of: pnase- ~shift filters in the synthe- 
_-sis and analysis of such systems was stressed. _M. A. Bermant (Structural — 
‘transformation of controi systems Wits a vaviable structure) analyzed the 
oo. Structural transformation of such systems by using tne analogy between _ 
-. them and control systems with infinitely large smplification factors. 
V. OA. ‘Taran's | paper (On the Stability of motion of control systems with a 
variable structure when the information concerning the plant is incomplete): ope 
dealt with the synthesis of a control system when the information concerning, foe 


~ the controlled process is imcomplete. 
_ A paper by M, B. Gritsenko (The application of control systems with 


ava a arias: structure in multiloop problems) dealt with the problem of self- 
regulation. in multiloop control systems with a variable Structure, A certain. 
new class of control systems with a variable structure was studied by 
- ON, Ye, Kostylyeva (On free motion of one class of control systems with a 
_ variable structure), The possibility of using a unified system of pneumatic 
= elements in the design of a control eyetem with a variable structure. was | 
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AUTHORS: Barbashin, Yo. A. (Sverdlovsk); Tabuyeva, V. 4. (Sverdlovsk) 
TITLE: Theorems on asymptotic stability of solutions of certain third order 
differential. equations with discontinuous charactoristics 


SOURCE: Prikladnaya matematika i mekhanika, v. 28, now 3, 1964, 523-526 


TOPIC TAGS: asymptotic stability, differential equation, nonlinear control system, 
variable parameter 


ABSTRACT: The authors treat the problem of stabilizing nonlinear third order 
control systems somewhat differently from their previous treatment (Teorema ob 
ustoychivosti resheniya odnogo differentsial'nogo uwravneniya trev'yego poryadie, 

s razryxvnoy kharakteristikoy. PMH, 1963, v. 27, No. k). ‘Thus, in the present 
work, tho introduction of additional variable parametors makes it possibie to 
guarantee slipping for any motion during an ontire tine intorval. Stability is 
attained by increasing certain of the system's parameters. Tho points of the phase 
‘space are translated first to some surface, and ‘then (with slipping) attain motion 
along this surface to the origin. The authors are able to obtain asymptotic 
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stability of the zero solution. The possibility of attaining asymptotic stability 
was established by V. P. Baranovskiy for the linear case of third order systems; 
his work is based on the cited artiole by the present authors, Orig. art. has: 

17 formulas. 
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TITLE: On stabilization of control systems 


SOURCE: Prikladnaya matematika i mekhanika, v. 28, no. 4, 1964, 761-765 


‘TOPIC TAGS: control system stabilization, automatic regulation, cybernetics, 
control theory 


ABSTRACTS: By means of the method of Lyapunov's functions, a general approach to 
the description of possible stabilization methods of the automatic regulation 
systems is considered. It is assumed that the tronsfer function of the object 
has (n-1) poles in the left semiplanc and ono simple null pole. The method for 
choosing the parameters is given which produce the asymptotic stability of systems 
of variable structures with an arresting device. Orig. arte hos: no figures and 
23 equations. 
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TITLE: On the periodic motions of a double pendulum ny 


SOURCE: IVUZ. Matematika, no» 5; big 19-26. 


existence theorem, vibration damping 


TOPIC TAGS: pendulum motion, sepicdic. motion, 
um is investigated analytically in the 
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ABSTRACT: The periodic motion of a double pendul 
presence of & damping medium ox. constant rotating forces imp 
second pendulum. The non}inuar system of equations < of notion. f 
b : 
v a S \ cm =Y, 

ra {— (m, + m,) 8 sing, — fa [my + my sin? (%— aly +. 


+ ¥, (es Vs Pav z)\, pes an 
(1) 


| = ra ; 
a (my + m,) g sin ¢y — ba [m, + mz sin’ iio Seale + 


+ Y 9 (Pi vy a z)}; , 
; Upc: 517-933 
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where & and the various y's are functions of the pendulum masses, lengths, applied 
forces, and circular coordinates ?, and Poe These equations are then written as 


first order equations with a set of comparison equations, two of which have the form 


ae = 5 [atm grin — oC) + Fh , 

44° y ’ (2) 
He tf — (my + ms) £810 G9 93 (2) + Fy — Ba | : (3) 
‘dey rf) z 


A four-dimensiofial cylindrical surface R(P,5 Po) is defined as the phase-space of the 


above nonlinear pendulum equations, and the involute of this hypercylinder is desig- 
nated by R. Four modes of periodic motions are identified, depending on whether the 
trajectory of the motion is closed or open on R, R(P,)s and R(p, . The existence of the 


first and second periodic modes is proved by two theorems on the basis of two condi- 
tions for the two comparison equations listed above. A third existence theorem is 
proved which states: If equations (2) and (3) satisfy the conditions 


O< Fk < (m+ mg, OCF hy <(mt+m)e, (4) 

the inequality existe [Wr (6,) > Ur (Go) 6) 
Wi) >URG), ? 

where the double pendulum has an aperiodic motion of the first kind. Orig. art. has: 


27 equations and 3 figures. . 
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